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4 /, (Hew) A Pichia expression vector comprising: 

a Hrst and a second expression cassclle. said Hrst cassette comprising a first promoter opcrably 
linked to a nucleic acid encoding an immunoglobulin light chain opcrably linked to a first signal peptide, 
and said second cassette comprising a second promoter opcrably linked to a nucleic acid encoding an 
imnuinoglobulin heavy chain operably linked to a second signal peptide, 

wherein introduction of said vector into a hchia host cell provides for production of a 
rccombinnnt imnaunoglobnlin protein that specifically binds an antigen and is secreted by the host cell. 

48. (new) A recombinant Pichia cell containing tlic expression vector of claim 47. 

49. (new) A method for production of an antibody comprising the steps of: 

culiuring the recombinant Pichia cell of claim 48 so as to provide for antibody expression; and 
harvesting the antibody from culture supematant. 

II. REMARKS 

Formal Matters 

Claims 36-49 are pending after entry of the amendments .set forth herein. 

Claims 22 and 25-32 were examined. Claims 22 and 25-32 were rejected. 

Clainis 22 and 25-32 are canceled without prejudice to renewal, without intent to acquiesce to 
any rejection, and without intent to surrender any subject matter encompassed by the canceled claims. 
Applicants expressly reserve the right to pursue any canceled subject matter in one or more continuation 
and/or divisional applications. 

Support for the new claims 36-49 may be found in, for example, the claims as originally filed. 

Attached hereto is a marked-up version of the changes made to the specification and claims by 
ihc current amendment. The attached is captioned " VERSION WITH MARKINGS TO SHOW 
CilANGKS MAIIK. " 

Applicants rcspccirully request reconsideration of the application in view of the remarks made 

herein. 

Curmil status of claims 

Our rovic^v of the prosecution history of this case indicates claims 22 and 25-32 are pending, and 
llial two rejections arc maintained: 
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Clai,us 22 and 27-32 arc rejected ut.der 35 U.S.C. §103 (a) as obvious over Hor^^An v'cw o'"" 
Crcgg, the Jnviirogcn 1997 Catalog, and Sambrook. 

Claims 25 and 26 arc rejected under 35 U.S.C. § 1 03(a) as obvioas over Horwitz in view of 
Crcgg, Ihc Iiivitrogcii 1997 Catalog, Sambrook and Vanderlaan. 

Siitiiinary of Pending Claims 

Clninis 3C-49 arc pending after entry of the amendment set forth above. For the Examiner's 
convenience, wo provide below a summary oflhe subject matter of the presently pending claims. This 
summary is not intended to be limiting as lo the scope of the claimed subject matter, but rather is merely 
10 provi<le a brief description of the distinctions among the various claim sets. 

Met/jocls of producing antihody 

New claims 36-46 and 49 are directed to a method of producing antibody in Pichia using a 
Pichia expression vector containing dual expression cassettes for expression of a heavy and light chain 
immunoglobulin. Claim 41 recites an anti-dioxin antibody. 

Kxpression vectors 

Claim 47 is directed to a Pichia expression vector comprising dual expression cassettes for 
expression of a heavy and light chain immunoglobulin. 

Recombinant Pichia 

C:iaim 48 is directed to recombinant Pichia comprising the expression vector of claim 47. 
Oulstunding rcicction.s 



as 



The prosecution history of this case indicates that all pending claims have been rejected a 
obvious under 35 U.S.C. § 103(a) over Horwitz in view of a number of secondary references. These 
rejections arc addressed below. 
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Claiin.s 22 and 27-32 have been rejccled under 35 U.S.C. § 103(a) as obvious over Hoi-witz et al 
(PNAS 85:8678-8682) in view of Cregg et al (Dcvelopmenls in Industrial Microbiology 29:33-41, 
1 998), The Invjtrogcn 1997 Catalog, and Sambrook et al. (Molecular Cloning: A Laboratoiy Manual, 
Second ndiiion, 1989). for the asserted reason thai Horwitz discloses a vector system and method for 
production of functional antibodies in 6', wrevislae, which, when combined with Cregg's Pichia alcoliol 
oxidase promoter, Invitrogcii's Pichia vector system, and the general cloning methodologies of 
Sambrook, renders the claims obvious to one of skill in the art. 

Claims 22 and 27-32 are canceled. For the purposes of this response, the above rejection of 
claims 22 and 27-32 under 35 U.S.C. §103(a) is addressed as it may be applied to claims 36-40 and 42- 
46. 

The Office has taken the position, as determined above, that claims 22-24 and 27-32 are obvious 
under 35 U.S.C. § 103(a) over Horwitz in view of a number of secondary references. Applicants 
respectfully traverse the rejection as it applied or as it may bo appHed to pending claims 36-40 and 42- 
49. 

The M.P.li.?. teaches at §1242 that: 

To establish prima facie case of obviousness, three basic criteria mu.st be met First 
there must be sonic suggestion or motivation, whether in the references themselves or in 
the knowledge generally available to one of orditiaiy skill in the art, to modify the 
reference or to conibiuc reference teachings. Secotid. there must a reasonable expectation 
of success. Finally, the prior art reference (or references when combined) mu.st teach or 
suggest iill the claim limitations. 

Thus, in order for a proper prima facie case to be established, a combination of references must 
tench or suggest all of the claim limitation. 

As will be dcmon-stratcd below, the references cited by the Office Action do not teach or suggest 
each and every element of the claims as pending, Accordingly, a proper pnma facie case of obviousness 
has not been made. 

The instant application discloses and claims vectors and methods for using the vectors for 
protkicitig recombinant Pichia cells and antibodies. An clement of each of the claims is a vector 
containing first and second expression ca.s.scttcs (i.e. "dual expression cassettes") for the expression of 
ligirt chain and heavy chain antibody subuniLs, respectively, in Pichia. Claims 36-49 recite a Pichia cell 
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a vector comprising a first and a second expression cassclie, As such, all claims under SnSf'^^^ 
recite a vcclor coniaining dual expression cassettes for expression of both heavy and light chain subunits 

of an iiiitibody. 

Horwitz discloses yeast immunoglobulin expression vectors for use in expressing recombinant 
antibodies ia yeast, llorwitz discloses use of two vectors, one vector to express an immunoglobulin 
heavy chain and Ihc other vcclor to express an immunoglobulin light chain (Sec Figure 2). Both vectors 
are introduced into yeast. That a single vector which can be used to express heavy and light chain 
siibunils of an antibody is neither taught nor suggested by Horwitz. 

The Tnvilrogen Catalog discloses .several single cassette vectors designed for simple cloning and 
expression of a single gene of interest. These vectors include pPICZ (containing an OAX promoter and a 
polylinker), pPICZa (containing an AOX promoter, a Saccharcriyces a-faclor secretion signal and a 
polyhnker), and pPlC9K. pPIC3.5K, pA0815 that contain a selection of polylinkers and selectable 
niarkens. None of tlic vectors disclosed in the cited pages of the Invitrogen Catalog have a dual 
cxi)ression cassette suitable for the expression of heavy and light chain subunits of an antibody. As such, 
the vectors of the Invitrogen catalog are only suitable for the expression of single polypeptides, such as ' 
ihoao li.stcd on page 1 4 of the catalog. 

Kotwitz and the Invitrogen Catalog arc dencient because they do not teach a dual expression 
cas.sette vector for production of antibody heavy and light chains. Cregg and Sambrook fail to overcome 
this de/iciency because they do not teach or suggest Pichia vectors having, within the same vector, dual 
exprcs.sion cassettes. 

I'lirthcrmore, one of skill in the art would not have any reasonable expectation of success in 
expressing two subunits of an antibody using one vector because of the problems associated with inlra^ 
molecular recombination {e.g. occurring when two parts of a vector are related), transcriptional 
interference (e.g. occurring when tran.scription of one cassette reads tlirough an interferes with the 
tran..cription of the second cassette), and translalional interference (e.g. oceumng when transcriptional 
rcad-througli of one cassette produces an autiscnse molecule that interferes with the translation ofthe 
RNA from the second ca.<isettc). Such problems are commonly associated with such dual cassette 
vectors, especially when the expression cassettes contain polynucleotides with similar or identical 
sequences (for example the .same promoters, signal sequence-encoding polynucleotides or lemiinators). 

Combining Horwitz with the disclosures of Cregg, the Invitrogeji Catalog and Sambrook does 
not provide any suggestion of a expression vector having such dual expression cassettes, aiid one 
of skill in the art would not have a reasonable expectation of success in making and using such a dual 
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cn-sscjltc vector. Because the inslant claims recite dual expression cassette vectors, the instant claims ' 
cannoL be niadu obvious by the cited pubh'cations. 

As such, claims 36-40 and 42-49 are not made obvious under 35 U.S.C. § 103(a) over Horwilvc in 
view of Cregg, the Invitrogen 1997 Catalog, and Sambrook. Accordingly, these rejections may be 
withdrawn. 



Claims 25 and 26 have been rejected under 35 U.S.C. §103 as obvious over Hoiwit/ et al (PNAS 
85:8678-8682) in view of the secondary references described above, in further view of Vandcrlaan et al 
(US Patent 5.429,925) for the asserted reason that llonvilz discloses a vector system, which, when 
combined with Cregg's promoter, Tnvitrogen^s Pichia vector system, the n.elhodologies of Sambrook. 
and the dtoxin antibody of Vanderlaan, renders the claims obvious to one of skill in the art. 

The above rejection of claims 25 and 26 under 35 U.S.C. § 1 03(a) is addressed as it may be 
applied to claim 41. 

The Office Action stated, as detennined above, that claims 41 are obvious under 35 U.S.C. 
§ 1 03(a) over Honvitz in view of a number of secondary references, including the Vanderlaan reference, 
which teaches an anti-dioxin antibody. 

Applicants assert above that Horwitz, the Invitrogen Catalog, Cregg and Sambrook arc " 
fundamentally dcJlcicnt in not teaching dual cassette expression vectors for production of antibody 
heavy and light eliains. Vanderlaan. which is cited solely bec^iuse it teaches a monoclonal anti-dioxin 
antibody, also docs not make up for this dcHciency. 

Combining Honvitz with the disclosures of Cregg, the Invitrogen Catalog, Sanibrook and 
Vandcrlaan docs not provide any suggestion to provide a Pichia expression vector having such dual 
expression ca«;scttcs for production of antibody heavy and light chains, and one of skill in the art would 
not have a reasonable expectation of success in making and using such a dual cassette vector. Because 
the instant claims recite dual expression cassette vectors, the instant claims cannot be made obvious by 
the cited publications. 

As such, claim 41 is not made obvious under 35 U.S.C, § 1 03(a) over Horwitz in view of Cregg. 
the Invitrogen 1997 Catalog. Sambrook and Vanderlaan. Accordingly, this rejection maybe withdrawn. 
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Vector, host cells and nietliods of using the samg 

Before they were canceled in the amendment filed on August 17, 2001, claims 33-35 were 
rejcclcd under 35 U.S.C. § 103(a) as obvious over Horwitz et al in view of iTic Invitrogen 1997 Catalog 
for ihc asserted reason that Horwitz discloses a vector system and method for production of functional 
ajitibodics ill S. ccfcvisiae, which, when combined with Invitrogcn's Pichia vector system renders the 
claims obvious to one of skill in the art, 

Claims 33-35 are canceled. For the purposes of this response, the above rejection of claims 33-35 
under 35 U.S.C. §103 (a) is addressed as it may be applied to claims 47-49. 

Claim 47 recites a dual cassette vector for expressing immunoglobulin heavy and light chains in 
Pichia. Claim 4S recites a recombinant Pichia cell containing the vector of claim 47, and claim 49 
recites a method of culturing the recombinant Pichia cell of claim 48 to make active antibodies. 

As asserted above, Horwitz and the Invitrogcn Calalog, cither taken singly or in combination, do 
not teach or suggest a dual expression cassette vector suitable for expression of immunoglobulin heavy 
and light chains, and one ofskill in the art would not have a reasonable expectation of success in making 
.md using such a dual cassette vector. 

As such, claims 47 are not made obvious under 35 U.S.C. § 103(a) over Horwitz in view the 
Invitrogcn Catalog. Should claim 47. reciting a dual expression cassette vector become allowable, 
Applicants respectfully submit that claims 47 and 48, reciting methods of using the vector of claim 47,' 
should likewise become allowable. Accordingly, should claim 47 become allowable, the rejections of 
claims 48 and 49 may be withdrawn. 
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Applicants submit that all of the claims ai-c in condition for allowance, which action is requested, 
If ihe lixaminer fuids that a telephone conference would expedite the prosecution of this application, the 
Bxaniincr is invited lo telephone the undersigned at ihe number provided. 

Tlie Commissioner is hereby authorized to charge any underpayment of fees associated with this 
comnumicalion, including any necessary fees for extensions of time, or credit any ovcq,aymcnt to 
Deposit Account No. 50-0815, order number UCAL-269. 

Respectfully submitted, 

BOZICRVIC, FIBT.D & FRANCIS LLP 



Date: 



May 10. 2 002. 



By; 



BOZfCHVlC, FIELD & FRANCIS LLP 
200 Middlclicid Road, Suite 200 
Mcnio Park, C:A 94025 
Telcplione: (650) 327-3400 
Facsimile; (650) 327--323 1 



VJa nies S, Keddic Ph.D. 
KcgistrationNo. 48,920 



l':\DOCUMEN'lAUCAI.\26{)\I<CHam(;jidmcnt.doc 
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VERSION WITH MAR KINGS TO SHO W CHANf^FS M\ nv 

Claims 22 and 25-32 arc canceled. 
Claims 36-49 aro newly added. 
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